Alterations in circulating and cardiac tissue concentrations of brain natriuretic peptide in spontaneously hypertensive rats.
This study was designed to investigate the modification of plasma and cardiac tissue brain natriuretic peptide concentrations in spontaneously hypertensive rats and Wistar-Kyoto rats in relation to those of atrial natriuretic peptide during the development of hypertension. Blood pressure, tissue weight, and plasma and cardiac tissue atrial natriuretic peptide and brain natriuretic peptide concentrations were measured in conscious 5, 10, and 18 week old, spontaneously hypertensive, and in corresponding normotensive rats. Pharmacokinetics of atrial natriuretic peptide and brain natriuretic peptide were also examined. Plasma concentrations of both atrial natriuretic peptide and brain natriuretic peptide in hypertensive rats increased significantly with development of hypertension. The pattern was not in parallel, so that the brain natriuretic peptide/atrial natriuretic peptide ratio was high in spontaneously hypertensive rats. Concentrations of brain natriuretic peptide in the cardiac ventricle were already higher in hypertensive rats than in controls as early as 5 weeks of age, whereas atrial natriuretic peptide concentrations in the ventricle, predominantly in the left ventricles, and the highest brain natriuretic peptide/atrial natriuretic peptide ratio was in the left ventricles from 18 week old spontaneously hypertensive rats. Pharmacokinetics showed that the plasma half lives of atrial natriuretic peptide and brain natriuretic peptide were not different between the two strains. Although raised blood pressure stimulates both atrial natriuretic peptide and brain natriuretic peptide, production of brain natriuretic peptide in the ventricles is already increased in the prehypertensive stage, and in older hypertensive rats, it is more responsive to progression of hypertension than atrial natriuretic peptide. It is suggested that regulation of production and secretion of the two natriuretic peptides is not temporally coordinated during development of hypertension in this model.